Lectin-induced changes among polyadenylated and non-polyadenylated mRNA in lymphocytes. mRNAs for actin, tubulin and calmodulin respond differently.
The differentiation of T-cell-enriched concanavalin-A-stimulated bovine lymphocytes was studied in vitro. mRNA was isolated from resting and stimulated cells. The amount of polyadenylated RNA increases from 3.6 X 10(-9) to 12 X 10(-9) micrograms/cell during 40 h concanavalin A stimulation. The estimated maximum length of the 3'-poly(A) tract in this RNA is reduced from 240 to 220 residues in stimulated cells. During translation in the rabbit reticulocyte lysate in vitro mRNA from stimulated cells consistently incorporates about 1.6-3 times more radioactivity/micrograms RNA into proteins than mRNA from resting cells. Three translation products have been identified on two-dimensional gels as actin, tubulin and calmodulin. Large quantitative shifts are seen between proteins translated from mRNAs isolated from resting cells and stimulated cells respectively. Actin and calmodulin are already major products from resting cell mRNA. Actin, however, increases about fivefold after stimulation while calmodulin does not change. Tubulin appears in substantial amounts only among stimulated cell mRNA products. Tubulin and calmodulin, on the other hand, remain mainly in the polyadenylated RNA fraction after stimulation while 50% of the actin together with a group of about six other major products is found among proteins translated from non-polyadenylated RNA. We conclude that in lectin-stimulated lymphocytes, besides a general increase in the amount of mRNA, alterations in post-transcriptional processing reactions are active in determining the fate of individual mRNAs.